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another mode. This process is called a break-bulk operation. Bulk
cargo, in contrast, was off-loaded by conveyor belt, pipeline, or
crane, because it lent itself to economies of scale and automation
more readily than general cargo.

Some terminals and ports continue to specialize in general cargo
break-bulk operations, but the growth in containerization and inter-
modal transportation has substantially changed the design and oper-
ation of most general cargo terminals and ports. For example,
instead of ships having cranes to move their own cargo, terminals
that handle containers have massive cranes on the dock that move
the containers from ship to shore; these cranes improve the produc-
tivity of the ship-terminal interface. They also reduce the number of
piers at which containerized general cargo can be unloaded since
fewer piers offer this expensive equipment. This concentration of
cargo at specific terminals has direct implications on the amount of
land needed and the landside routes that serve the terminals.

Container and Intermodal Revolution

During the past 30 years, innovations and cost reductions in the
transportation of general cargo imports and exports have been little
short of revolutionary. Most general cargo now moves from origin
to destination in steel containers that reduce handling costs, pil-
ferage, and damage in transit. Ships have grown enormously to gain
greater economies of scale: the container ships of the 1960s could
carry a few hundred containers; the largest vessels today can carry
4,500 twenty-foot equivalent units (TEUs). The cost reductions for
general cargo have been so large that the biggest container ships
have brought the cost per ton-mile of moving general cargo down to
that of bulk cargo (Eyre 1989). (Not all container ships on order
are so large, however, because some markets are more suited to
ships in the 2,000- to 4,000-TEU range.) The gigantic cranes that
move these containers from ship to shore (cranes that port opera-
tors, rather than ship owners, generally must invest in) have also
provided dramatic gains in port productivity. In 1960 all ports on
the West Coast averaged 0.83 worker-hr/ton of cargo. By 1985 this
figure had dropped to almost a tenth of its former value (Pacific
Maritime Association 1989). New trains with cars capable of carry-
ing double-stack containers move freight inland at a cost estimated